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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 22-25 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

It is not clear what the basis is for the percent recited, i.e., mole %, weight %, etc. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
. use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 6, 9, 10, 11, 12, 13, 14, 26, 27 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Griffiths et al. (6,395,944). 

The reference to Griffiths et al. teaches a process for the production of a mono- 
olefin from a paraffinic feedstock comprising feeding the feedstock and a molecular 
oxygen-containing gas to an autothermal cracker where they are reacted by oxidative 
dehydrogenation in the presence of a catalyst to form a product comprising one or more 
mono-olefins(s) and synthesis gas (carbon monoxide and hydrogen), and separating 
the product into a synthesis gas-containing stream and one more olefins and recovering 
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the one or more olefins (col. 2, lines 27-39). The paraffinic hydrocarbon may be ethane, 
propane, or butane and may be substantially pure or may be in admixture with other 
hydrocarbons. Optionally, other feed components such as carbon monoxide and 
hydrogen may be included. See col. 3, lines 24-30. The catalyst comprises a platinum 
group metal, a promoter such as copper and tin, and a support material such as 
alumina (col. 3, lines 1-16). Means for separating synthesis gas from mono-olefins are 
well known in the art, e.g., cryogenic separation (col. 4, lines 14-19 and col. 7, lines 20- 
31). 



Claims 1, 6-14, 22-25, and 30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bharadwaj et al. (6,166,283). 

The reference to Bharadwaj et al. teaches a process for the partial oxidation of 
paraffinic hydrocarbons, e.g., ethane, to olefins, e.g., ethylene, with oxygen in the 
presence of hydrogen and a catalyst. The paraffin contains 2 to about 10 carbon 
atoms. Additional feed components may include carbon monoxide. The catalyst 
comprises the platinum group metal, a promoter such as tin and copper, and a support 
such as alumina. See col. 4, lines 59-67; col. 5, line 59 to col. 6, line 52; and col. 8, 
lines 35-55; and col. 9, lines35-37). The conversion of paraffinic hydrocarbon is 
typically greater than about 45 mole percent, preferably greater than about 50 mole 
percent, and more preferably greater than about 60 mole percent. The olefin selectivity 
is typically greater than about 50 carbon atom percent, preferably greater than about 70 
carbon atom percent, and more preferably greater than about 80 carbon atom percent. 
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Other products formed include carbon dioxide, carbon monoxide, and methane and at 
least a part of the products formed may be recycled to the reactor. See col. 16, lines 
22-65. 

It is noted that in column 6, lines 30-31 a number is missing with respect to the 
number of carbon atoms in the phrase "from 2 to about ? carbon.atoms ." This is an 
obvious error. It is disclosed in a later patent to Bharadwaj et al. (6,566,573) directed to 
the same process that the preferred carbon number of atoms is in the range of 2 to 10 
(col. 5, lines 40-48). One may assume that the missing number in the 6,166,283 patent 
is "10". Therefore, claim 7 is deemed to be anticipated by Bharadwaj et al. (6,166,283). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1 966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 2-5, 7, 8, 15-25, and 28-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Griffiths et al. (6,395,944) in view of Liu (6,417,422) or Bharadwaj et 
al. (6,166,283). 

The teachings of Griffiths et al. reference are as discussed above. In addition, 
the reference also teaches paraffinic hydrocarbon/molecular oxygen-containing gas 
mixture is from 5 to 13.5 times the stoichiometric ratio of hydrocarbon to oxygen- 
containing as for complete combustion to carbon dioxide and water. The reactor is 
operated at a temperature greater than 500° C, pressures of 1 to 30 bara, and GHSV of 
greater than 80,000 hr' 1 (col. 3, line 39 to col. 4, line 5). The feedstock and the oxygen- 
containing gas are preheated to 200-500°C. 

The difference between Griffiths et al. and the claimed invention is that the 
reference does not disclose recycling at least a portion of the product stream. 

The reference to Liu teaches oxidative dehydrogenation of alkanes, especially 
oxidative dehydrogenation of ethane to ethylene in the presence of nickel-containing 
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catalysts (col. 1, lines 12-20). Liu also teaches to recycle the product stream back to 
the feed stream which results in an overall improvement in conversion and selectivity 
(col. 16, lines 10-29). 

The teachings of Bharadwaj et al. are as discussed above. 

Recycling in the hydrocarbon conversion art is well known and conventional as 
shown by the cited reference to Liu. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the teachings of 
Griffiths et al. by recycling at least a portion of the product stream as taught by Liu 
because Liu has taught that recycling results in an overall improvement in conversion 
and selectivity in the oxidative dehydrogenation of alkane to alkene. 

Moreover, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have modified the teachings of Griffiths et al. by 
recycling at least a portion of the product stream as taught by Bharadwaj et al. because 
the process of Bharadwaj et al. is similar to Griffiths et al., i.e, same reactants and 
process conditions. 

It is noted that the process conditions, i.e., preheat and conversion temperatures, 
pressure, and molar ratios, of Griffiths et al. overlap with the claimed process 
conditions. However, it is within the level of one ordinary skill in the art to determine 
the optimum process conditions through routine experimentation taking into account 
various factors such as catalysts, reactants, etc. 
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Claims 2-5, 15-21, 26-29, and 31-40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Bharadwaj et al. (6,166,283) in view of Griffiths et al. 
(6,395,944). 

The teachings of Bharadwaj et al. are as discusses above. In addition, the 
reference teaches any molar ratio of paraffinic hydrocarbon to oxygen is suitable, 
provided the desired olefin is produced in the process. Typically, the molar ratio of 
paraffinic hydrocarbon to oxygen is greater than about 0.1:1 (col. 6, line 55 to col. 7, line 
22). The feed is preheated to temperatures in the range from about 40° C to about 550° 
C. The conversion process is conducted at a temperature greater than about 750° C 
but less than 1150°C, pressure in the range of about 1-20 atmosphere absolute, and 
GHSV greater than 50,000 hr 1 (col. 15, lines 1-49). 

The difference between Bharadwaj et al. and the claimed invention is that the 
reference does not teach the separation step, specifically cryogenic separation. 

The teachings of Griffiths et al. are as discussed above. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Bharadwaj et al. by employing the 
cryogenic separation taught by Griffiths et al. because Griffiths et al., has taught that 
any well known means of separation may be employed including cryogenic separation. 

It is noted that the process conditions, i.e., preheat and conversion temperatures, 
pressure, and molar ratios, of Bharadwaj et al. overlap with the claimed process 
conditions. However, it is within the level of one ordinary skill in the art to determine 
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the optimum process conditions through routine experimentation taking into account 
various factors such as catalysts, reactants, etc. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to In Suk Bullock whose telephone number is 571-272- 
5954. The examiner can normally be reached on Monday - Friday 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on 571-272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Walter O. Griffin 
Primary Examiner 




I.B. 



